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Basic Power Supply Module BPK-2 for 2-6.5 kW 
Xenon | amps 


927K0129A Moscow TEKHNIKA KINO] 
LELEVIDENTYA in Russian No 12, Dec 91 pp 25-32 


{Article by G.M. Klyushin and M.L., All-Union Scien 
tific Research Institute of Cinematography, V.S. Danilov 
and A.M. Oleynikov, Samarkand Instrument Design 
Engineering Office, UDC 621.311.6:778.55] 


[Abstract] An electric power supply for senes DKsEl 
2-6.5 kW xenon lamps has been developed, the power 
output of the basic BPK-2 module being determined hy 
the peak current and voltage ratings of its high-frequency 
TB-251-100 thyristors and DCh-251-200 diodes. Its 
operating scheme involves intermediate inversion of the 
rectified line voltage into a high-frequency voltage by a 
resonance inverter with the two thymstors in series for 
pulse-frequency regulation of the output current. The 
rectifier 1s connected to a 3-phase 380 V AC line directly 
without transformer through an automatic on-off switch 
a Magnetic starter, and a set of interference suppressor 
filters. The rectifier output voltage passes through a 
smoothing filter to the inverter. The high-frequency 
inverter Output voltage proceeds to a high-frequency 
matching step-down transformer with two secondary 
windings for two identical low-voltage rectifiers. Each 
rectifier 1s followed by a smoothing LC-filter, whereupon 
both are connected 1n parallel across the load. The load 
current 1s stabilized and regulated through a current 
sensor, a signal amplifier, an automatic regulator, and a 
shaper of control signals. The power supply module 
contains also a tnckle feed device which shapes the 
no-load voltage and a protective device for the power 
components, both devices and the control devices being 
energized by a separate transformer-rectifier set across 
the 38 V AC line. After the power supply has been 
Started, its output voltage builds up to about 120 V 
needed for breakdown of a lamp by the ignitor in a 
movie projector. Two capacitors included in the power 
supply module subsequently discharge through the lamp 
SO aS to drive it into a nearly nominal mode, whereupon 
its transition to a state of glow is triggered. Figures 6 
references 


Influence of Motion Picture Apparatus on Picture 
Definition 


927K0129B Moscow TEKHNIKA KINO I 
TELEVIDENIYA in Russian No 12, Dec 91 pp 21-23 


[Article by M.Ya 
Motion 


Troitskaya, Leningrad Institute of 
Picture Engineers U D«¢ 
18.§:771.537+778.53(474+57)] 


Broadcasting, Consumer Electronics 
[Abstract] The performan: fal 2 tion p 
ture system consisting OF the followings mponent 
(camera - three printers - projector - viewing room with 
screen visual analyzer) and processing four phot 
graphic films (negative - high contrast - positive - slide) 1: 
evaluated with regard to picture definition nsidering 
all factors contributing to its degradation. In the camera 
the factors contnbuting to this degradation are insta 


bility of the film position in the frame window during 


exposure, mechanical vibration, light scattered inside 
discrepancy between lens-to-object distance and bass 
distance, and less than optimum focusing of the camera 
lens. While in intermittent-duty printers the contnbuting 
factors are the same as in the camera, 1! ntinuous-duts 
printers the contributing factors are mutual shifting of 
film tapes on the printer drum, gap between film frames 
within the printing zone, and finite width cf the slot. Ir 


the projector the 
of the film frame owing to thermal “shock’’, mechanical 
vibration, less than optimum focusing of the 
lens, and light scattered over the viewing room. With an 
information index selected as measur! fi picture detini 
won, a quantitative analysis invoiving the spa 
frequency characteristics of all systen mponents ind 
cates how the picture definition will depend 


of equipment used in the system. The quality of a picture 


ontributing factors are axial instability 


appearing on the screen has been evaluated in accor 
dance with the following algorithn aiculate the 
Space-frequency characteristic of th m as th 
product of those of all six system components, 2) refer 
the space-frequency characteristic to the surtace area of 
the viewer's eye retina so as to account ewer's 
position relative the screen, 3) calculate the informa 
tion index as the ratio of information density in th 
optical signal received by the ana! yzer wing tt 
image to information density in tt ptical signa 
received by the analyzer (eye ving tt rb ye 4 
gauge the picture definition on a point scale against the 
sensory perception characterist ! the analyzer (¢ 
Such an evaluation has been made for va Konva 
Aviomat” cameras and various 23KPK pr tors, using 
three grades of photographic film (LN-&,. KP-6, TsP-8R 
manufactured in the USSR. The results indicat large 
vaniance of the space-frequency characteristics withir 
each type of motion picture equipmer specia 
among projectors, and a consequently 1 | nt para 
metric reliability of the equipment wit! sp 

ture Jefinition. With those photographic films, hows 

it may nevertheless be feasibl ybtain pictures with 
excellent definition by using a two-stage printing | 


references 4 


cess. Figures 4, tables 2 
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Scattering of Radio Waves in the Millimeter 
Range by Laser Induced Discharges in a 
Dust-Laden Atmosphere 

A ? s iN; 
LYSSH/AH 
RADIOFIZIKA 


[Artick by A Kislyakov, \ 
Sorokin. S. Ye. Finkelshteyn, N 
sitv. LIDC' 621.371 4 1] 


Abstract} One of the tactors limiting the development of 
super-wideband stable communication channels in the 


} 


millimeter and submillimeter range i Strong absorp 


tion of the radio waves by atmospheric gases. Since the 
absorption coefficient in gases quickly diminishes with 
elevation, the efficiency of emp! ying oDlique paths with 


passive scatterers was examined by comparing it with the 


integral absorption of the mm range radio waves 
atmospheric gases when using a near-ground path. It was 
hown that an oblique | 


more efficient than a 


+ ry? 
Pi viid 

i creating artificia 
iptical Wischarge 


powertul laser 


roduct 


mmMmunicz 
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Flectroacoustic Sounding of the Atmosphere 
i 1B Ni-hniv Noveor VAG , 

LYSSHIAH UCHEBNYKH 

RADIOFIZIKA in Russian } 
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) Rap port \ Yu 


R idiophy SICS Insti 


. mptear t thy 
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ilmosphere such 


conduc 


held, density of the space charge 


ire important indicators of its condition. With 


existing method's for measuring these parameters the 
ate ) the ground or on board of an 

a rocket measure the parameters in their 
This method 1s acceptable tor measurements of 
ir-ground 


measurements at high elevations or in centers of 


atmosphere, but many difficulties anse 


disturbances. A new remote measurements 

Ss proposed in this paper which employs scat 
t a probing acoustical signal in the active region 
atmosphere w th transtormatior f the acoustica 


an electromagnetic signal due to nor 
space charge. For this method time 


i oust 
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heterogeneities is significant. [Theoretical justifications 
are provided and the estimates are made of possible 


efiects. References 2 Russian 


ik xperimeatal Study of the Adaptive System for 
Active Suppression of the Wideband Acoustic 
Field in a Pipeline with Unmatched Ends 
Y27K0281C Nizhniy Novgorod IZVESTIYA 
VYSSHIKH UCHEBNYKH ZAVEDENIT) 
RADIOFIZIKA in Russian Vol 35 No 1, Jan 92 


nn oO j Hf 


[Article by A. A. Belyakov, A.A. Maltsev, S. Yu 
Medvedev, V.V. Cherepennikov, Nizhegorod State Uni 
versity, UDC 534.832:62-532.8] 

[Abstract] Results are described of an expernmental 
Study of an adaptive system for active suppression of the 
wideband acoustic field in a duct. In the expermment, the 
juct was made of stainless steel filled with fresh water 
and the adaptive system for active suppression consisted 
eivers of the orginal field located 
two suppressing radiators, and two 
ontrol receivers of the residual field. The original field 
was excited by a radiator located at the end face flange of 
the duct. A unidirectional reception and generation of 
the hydroacoustic oscillations was provided by elec- 
tronic devices. The residual wave power after attenua- 
tion served as a measure of the system’s efficiency 
Graphs were drawn showing normalized spectral power 
densities of the residual field and the orginal field with 
disconnected suppression system. Using this system it 
was possible to achieve the acoustic field suppression on 
the order of 20-30dB in the 1100-1700 Hz frequency 
range and | 7dB in the 500-2500 Hz range. Figures 6 
¥ Russian, 4 Western 


ol two primary ret 


aiong the duct axis 


references 


Surface Potential Method for the Problem of 
Wave Diffraction by a Permeable Cylinder With 
Arbitrary Cross-Section in a Stratified Medium 
927K0281D Nizhniy Novgorod IZVESTIYA 
VYSSHIKH UCHEBNYKH ZAVEDEN!T) 
RADIOFIZIKA in Ru nt IS AN lan 92 


iArticle hy A. Gy y TOV 
! 1 S37 k/74 4) 


K hark 


State Universit, 


[Abstract] A theoretical study was performed for the 
solution of a two-dimensional diffraction problem by a 
uniform permeable cylinder with arbitrary cross-section 
using a numerical approach 


The particular features of the developed algonthm con 
sist in the the use of surface potentials for a single or a 
doubl ave with Green functions for space- 
obtain a Fredholm type 
system of integral boundary equations (SIBE) of the 
second kind, along with the application of the mechan 
the SIBE quantization 


heterogeneous medium te 


iCa quadraturt rrve thod tor 
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A system of integral equations was derived and a uni 
versal algonthm developed for their solution. Because 
the fields can be represented as potentials of a single or a 
double layer, or a linear combination, additional condi 
tions for the surface potential density can be arbitrarily 
specified. The method of the surface potentials produces 
a system of integral or integral-differential equations of 
the second kind. This fact significantly expands the 
range of the method compared to the Green equations 
method, and in many cases allows to construct more 
effective numerical algorithms. Figures 5, references 15 
Russian 9, Western 6 


Experimental Study of Non-Reciprocity of the 
Meteor Radio Channel 

Y27KOZ81E Nizhniy Noveorod IZVESTIYA 
VYSSHIKH UCHEBNYKH ZAVEDENI) 
RADIOFIZIKA in Russian Vol 35 No 1, Jan 92 
pp 94-96 


[Article by A. Ye. Bazlov, T. V. Kazakova A. R 
Kurganov, R. R. Merzakreyev, V. V. Sidorov, R. G 
Khuzyashev, L. A. Epiktetov, Kazan State University 
lL) §$37.874.6] 


[Abstract] A method which assumes a reciprocity of the 
meteor channel is used for synchronization of the time 
scale in the meteor radio systems. With instrumental 
errors of the synchronization systems on the order of 0.! 
microseconds, the assumption of reciprocity is valid 
however, if the error 1s reduced down to several nano 
seconds, the non-reciprocity of the meteor radio channel 
is determined expenmentally 


In order to determine the non-reciprocity characteristics 
of the meteor channel, data of experimental observations 
conducted in September 1988 between Moscow and 
Leningrad were examined and compared with similar 
experimental results obtained in 1979 


Norse non-reciprocity at both points 1s always present 
Because of this fact a non-identical average value of the 
meteor echo amplitudes was recorded at both points for 
identical signal to norse ratio 


4 wide dispersion of the 
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amplitude logarithm’s ratio in the 0.4-1.4 range indicates 
the existence of an amplitude non-reciprocity of the 
meteor channel 


Based on the results of the two experiments the non- 
reciprocity in the meteor radio channel was reliably 
established. However, its Quantitative estimates and 
comparison with the results of mathematical modeling 
require a further study. Because of insufficient statistical 
data it was not possible to determine if there are any 
variations in the distribution rate of the phase difference 
between day time and night time meteor echo. More 
accurate measurements of the echo-signal a.iiplitude are 
needed. Figures |, references 5 Russian 


lransformation of a Single-Pulse Echo into a 
Iwo-pulse Echo With Change of the Exitation 
Pulse Shape 

Y27KOZ81F Nizhniy Novgorod IZVESTIYA 
VYSSHIKH UCHEBNYKH ZAVEDENITY 
RADIOFIZIKA in Russian Vol 35 No 1, Jan 92 


pp YH- YA 


[Article by G. G. Fedoruk, V. I. Tsifmmmovich, A. D 
Tarasevich, Institute of Physics Siberian Branch of Ru: 
sian Acadeniy of Sciences: Scientific Research Instituy 
for Applied Physical Problems at Byelorus University 
UDC 539,143.43) 


Hahn system to a radio 


conditions 


[Abstract] Response of the 
frequency pulse under 
ening of the exhibits some 
peculiar features depending on the relationship between 
the parameters of the excitation pulse and the system 
Particularly, 1t occurs when the amplitude of a rectan 
gular radio frequency pulse has an oscillating character 
and attenuates some times after the pulse cutoff. It was 
previously demonstrated that if the excitation pulse has 
protrusions amplitudes are greater than the 
amplitude of the pulse, a single-pulse echo signal 1s 
formed in the system. When the pulse amplitude 1s 
decreased, the single-pulse echo gradually 
into a two-pulse echo. This transformation was exam 
ined experimentally and it was verified that the signa! 
qualitative behavior corresponds to the theoretical con 
putations. Figures 3, references 3: 2 Rus 


of non-uniform wid- 


magnetic resonance line 


whose 


transforms 
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Experimental Apparatus for Focusing Some Modifications of Microwave 
High-Intensity Microwave Radiation Flux in Free Relativistic-Electronic Devices 
Space 7h RAY 
Y27K0270A Moscow RADIOTEKHNIKA | ELEKIRONIb 
ELEKTRONIKA in Russian Vol 37 A kel manuscript } 
(manuscript received 29 May 91) p; 
}Art by A.A. k Bb. k 
Sinitsvn: UL Det . 
[Article by G.I. Batskikh and Yu.l. Khvorostyanoy 
UDC 621.396.07] [Abstract] A 
I lopn totn ‘ 
th re desi " 
[Abstract] Industnal applications for microwave radia "a 4 or modificat 
tion are being studied in an experimental facility ky 
including an electrophysical apparatus at the Moscow modificat 
Institute of Radio Engineering, the usefulness of micro tric wigegler replacing | 
wave radiation in both scientific study of microwa\ large wt nacnetc wit f ' shine 
disharge plasmas and for practical purposes such as plates aking 
ameliorating treatment of structural materia! yr in thus raise the y 
agriculture depending largely on the feasibility of gener electron bean 
ating a high-intensity electromagnetic microwave radia mode (n 
tion fluxes in free space and focusing it on a specifi avity formed 
targets. The apparatus 1s essentially a multi(192)}channel LIONS Of Its ¢ rr 
7? GHz (2.34 cm) transmitter with a symmetric horn give rise t ira 
’ antenna array radiating into a vacuum chamber. Each LO! i 
channel consists of a 100 kW klystron amplifier of laser iw 
signals coming from a common exciter through a distrib electron beat p : 
uting waveguide-cable which consists of twin-T bridges with a pa 
The antenna radiates a power of approximately 20 MW with | , 
disregarding losses, with an about 10 MW power con Another pr 
centrated within a focal spot about 5 cm in diameter. A Cplacem , 
power density of the order of 0.1 MW/cm7? is attained by with a unil : 
cophasing the radiation signals from all channels. By field crossing 
resonance | 





means of special metal-plastic lenses placed in the aper 


beam will be formed 


ture of each horn, it 1s possible to change the polarization * Cates Aictrihuct , 
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anc repetition rate al ) impitrary time intervals. If xtra 
position of the toca pot and th listributior t th 9 
electromagnetic field r that spot ar t 
inasmuch as phase contro fected mm each cha nf 
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Dipole Moments and Static Interaction of 
Ellipsoidal Particles in a Uniform Field 
Y27K0293A Kiev TEKHNICHESKAYA 
ELEKTRODINAMIKA in Russian No 1, Jan-Feb 92 
pp 3-7 


[Article by I. F. Binko, candidate of technica! sciences, E 
L. Nivenitsin (Kirov KVZRIU. Kiev), V. F. Reztsov, 
doctor of technical sciences (Institute of Electrodynam- 
ics, UkSSR Academy of Sciences, Kiev), A. L. 
Khadzhinov (Zaporozhtransformator Production Asso- 
ciation, Zaporozhe); UDC 537.311.33] 


[Abstract] Solution to the problem of electrostatic or 
magnetostatic interaction of ellipsoidal particles in a 
uniform field is used in many practical applications 
While the value of the particle's charge (for electrostatic 
problems), or the value of the electric or magnetic dipole 
moments is generally assumed to be specified and inde- 
pendent of the particle’s orientation with respect to the 
external magnetic or electric fields, in most cases a 
situation occurs when the macroscopic particles assume 
the dipole property only in the presence of the external 
field, and the magnitude and orientation of the dipole 
moments depend not only on the geometric dimensions 
of the particles, their electrophysical characteristics and 
other parameters, but on the particle’s onentation with 
respect to the external field as well. 


The particular features of the electrostatic interaction of 


ellipsoidal particles with the external uniform field and 
with each other were examined and expressions were 
obtained for induced dipole moments of these particles. 
Figures 2, references 7: 6 Russian, | Western. 


Effect of Inductively Coupled Circuit on the 
Performance of the Excitation Winding With 
Cryogenic Resistance Operating in a 
Short-Duration Dynamic Mode 

927K0293B Kiev TEKHNICHESKAYA 
ELEKTRODINAMIKA in Russian No 1, Jan-Feb 92 
pp 15-24 


[Article by V. F. Bolyukh, candidate of technical sci- 
ences, V. G. Danko, doctor of technical sciences (KhPI): 
UDC 621.313:533.6.12:536.2.24] 


[Abstract] With electromechanical pulse-operating 
devices, (electromagnetic mass accelerators, etc.) a con- 
siderably greater current density can be tolerated in 
current carrying elements, such as the excitation 
winding, compared to continuously operating devices 
because of a short duration of their working cycle. With 
these devices it may be advantageous to employ cryo- 
genic resistance excitation winding, for example wind- 
ings made of copper and cooled by cryogenic materials. 
Taking into account the electromagnetic and thermal 
processes the performance of a cryogenic excitation 
winding inductively coupled with the coil housing was 
examined operating in a dynamic mode under condi- 
tions when the heat exchange energy was greater than the 
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heat removed by the cryogenic cooling agent. 1 he effects 
of dimensions, material, configuration of the metal 
chassis, and housing insulation of the inductor of a linear 
electrical motor on the nature of transient process in the 
cryogenic resistance excitation winding were established. 
Figures 5, references 12: 9 Russian, 3 Western 


Inducons Which Use Magnetic Conductors With 
Arbitrary Relationship of Geometric Dimensions 
Y27K0293C Kiev TEKHNICHESKAYA 
ELEKTRODINAMIKA in Russian No 1, Jan-Feb 92 
pp 25-30 


[Article by I. V. Volkov, corresponding member of the 
UkSSR Academy of Sciences, S. I. Zakrevskiy, |. I. 
Smolyanskiy, candidates of technical sciences (Electro- 
dynamics Institute, Ukranian Academy of Sciences, 
Kiev), V. N. Sokolyanskiy (Institute of Pulsed Processes 
and Technology, Ukranian Academy of Sciences, Niko- 
layev); UDC 621.314.2] 


[Abstract] The amount of metal and dimensions of the 
electrical equipment can be reduced with employment of 
inducons which are multifunctional hybnd elements. 
Because of their attractive features and increased appli- 
cation with the electrical equipment a further develop- 
ment is needed in the design methods and optimal 
construction of the inducons. A study was conducted to 
determine the feasibility of designing inducons made of 
magnetic conductors with geometrical dimensions which 
were selected for optimization of the electrical and 
thermal characteristics of these devices. Methods were 
developed for designing the fundamental parameters of 
the inducons. Figures 2, references 7 Russian. 


Strategy Used in Developing a Generalized 
Structure of a Pulse Shaping Circuit for Control of 
a Direct Current Drive 

927K0293D Kiev TEKHNICHESKAYA 
ELEKTRODINAMIKA in Russian No 1, Jan-Feb 92 
pp 52-56 


[Article by O. N. Sinchuk, doctor of technical sciences, I. 
A. Lutsenko, candidate of technical sciences (KGRI, 
Krivoy Rog); UDC 622.002.5-83:658.26:621.31(075.8) 


[Abstract] Engineering characteristics of a DC drive with 
pulsed regulation are mainly determined by the architec- 
ture of the pulse shaping circuit (PSC) for the control 
system (CS) 


The existing pulse shaping circuits which were previ- 
ously developed based on the analog or digital tech- 
nology, being sufficiently optimal for a particular appli- 
cation have a shortcoming in that they are not general 
enough. In this paper an attempt was made to develop 
the general principles for a structural realization of the 
PSC by a DC drive and to determine the limits of 
hardware and software application. A generalized math- 
ematical model of the PSC was developed using the Petr 
theory and a synthesized structure of a hybrid two-phase 
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pulse shaping circuit proposed. The PSC structure was 
realized in practical application with an experimental 
system for controlling drives of industrial electric loco 
motives. Industral tests of new samples supported the 
theoretical assumptions and conclusions. The PSC per 
forms the following functions: control of a single-motor 
electne drive or independent control of a two-motor 
electric drive, 180° time shift in activation of the current 
interrupters; time-proportional or frequency 

proportional control and automatic remote blocking of 
the controlling pulses. Figures 3, references 4 Russian 


Magnetic Interaction Between the Armature and 
Poles of a Shell-Type DC Electromagnet with 
Irregular Air-Gap 

Y27KO293E Kiev TEKHNICHESKAYA 
ELEKTRODINAMIKA in Russian No 1, Jan-Feb 92 
pp 69-75 


[Article by A. Ya. Kolchanov (Machine Science Institute, 
Ural Branch of Russian Academy of Sciences, Perm), 
UDC 621.335 


[Abstract] Direct current shell electromagnets are used in 
electrical machine construction where these devices can 


be employed as weight compensators for an axial relief of 


the vertical rotor’s support centers in electric motors, 
hydraulic-turbines etc. For a normal functioning of the 
compensator, the gap between the electromagnet’s poles 
and the armature must be uniform. However, under 
some operating conditions an unbalanced electromag- 
netic force and the force moment are produced which 
have a perturbing effect on the rotors’ dynamics. 
Methods were developed for computing the unbalanced 
electromagnetic force and its moment acting on the rotor 
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taking into account the effect of the shell dc electro 
magnet with an irregular working gap on the rotor’s 
dynamics. Figures 4 


Automated Dispatcher Control for a New 
Generation of Electrical Power Systems 


YI/KOLZ9SF Kiev LEKAHNICHESKAYA 
ELEKTRODINAMIKA in Russian No 1, Jan-Feb 92 
pp N4-AS8 


[Article by V. N. Avramenko, V. A. Krylov, V. | 
Prikhno, candidates of technical sciences (Electrody 
namics Institute. Ukranian Academy of Sciences, Kiev); 
UDC [621.311:658.5.011.56}(- 87) 


{Abstract} The common electrical power system of the 
former Soviet Union is the world’s largest centralized 
controlled energy association. A great number of com- 
putations related to the distribution of energy, control of 
energy level, activation or deactivation of power sources 
etc must be carmed out in order to provide a reliable 
operation. These computations are so complex that they 
can be completed only with powerful computers. At the 
present time the electric energy systems of Ukraine, and 
the Commonwelth of Independent States use mainly 
third generation computers YeS-1020, YeS-1033, Yes- 
1036, YeS-1040, YeS-1045, YeS-1055, YeS-1061, whose 
power, as a rule, 1s not sufficient to assure the required 
degree of automation 


This review formulates the main features of the Auto- 
mated Dispatcher Control of the new generation elec- 
trical power System (ADCS) and describes the structure 
of the integrated system for solution of electrical engi 
neering problems of the dispatcher control. A short 
characteristic 1s provided of software elements for the 
new generation ASDC which was developed in the 
Ukranian Academy of Sciences Electrodynamics Insti- 
tute. References: 9 Russian 
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Local Parallel Construction of Graphs Whose 
Vertices Lie on a Plain 

Y27KO2Z86A Kiev ELEKTRONNOY! 
MODELIROVANIYE in Russian + ol 14. No 2 
Mar ipr 92 pp 4 27 


[Article by A. I 
sity; UDC $19.2] 


Adamatskiy, Petersburg State Univer- 


[Abstract] Local parallel algonthms are descnbed which 
are used for construction of certain graphs whose ver- 
tices are elements of a finite set of points on a plain 
There are three types of graphs that can be constructed 
over a finite set of pomts on a plain: the Gabriel graph, 
the relative neighborhood graph, and the sphere of 
influence graph. These graphs are used in geographic 
variation analysis, plant ecology, daia clustering and 
image recognition. The algorithms are designed for use 
with automatic cell processors. The non-synchronous 
determined non-stationary two-dimensional automat 
cell devices where each cell 1s characterized by a variable 
size of the neighborhood graph constitute the mathemat- 
ical model of the automatic cell processor. Figures 2 
references | 3: Russian |, Western | 2 


Architecture of Cyclic Parallel Computer Systems 


Y27KO286B Kiev ELEKTRONNOY! 
MODELIROVANIYE in Russian Vol 14, No 2 
Var Apr y? pp D&-36 


[Article by S. C. Listrovoy, Krylov Military Engineering 
School for Rocket Forces, Kharkov, UD¢ 
681.324:519.715] 


[Abstract] Mathematical analysis of concepts governing 
the design of supercomputers and other high-capacity 
systems 1s difficult because of their diversity, ill-defined 
concepts and absence of formalized research techniques 
Problems related to organization of parallel computa- 
tions and architecture of paralle! computer systems are 
still not resolved. This paper examines different tech- 
niques used for designing problem onented as well as 
universal parallel computer systems based on cyclic 
parallel computations. The following advantages were 
demonstrated. Employment of the cyclic computer s, s- 
tems makes it possible to reduce the equipment cost 
without loss of speed, because of fewer processors, the 
cyclic type systems can indefinitely increase their effi- 
ciency, these systems have no dead end situations due to 
simultaneous referral of processors to the same memory 
element, which causes the loss of efficiency of parallel 
computers with a common memory, with the cyclic 
paralle! computers, high level programming languages 
can be developed in terms of conventional mathematical 
apparatus. Furthermore, it will be possible to design 
universal paralle! computer systems based on cyclic 
computers, where the efficiency of the problem's solu- 
tion will depend only on the quality of the algonthm 
structure 


(Computers 11 


lt is pointed out that a conveyer type principle of 
computations appears to be most effective for organizing 
parallel! computations. Since the development of the 
conveyer systems 1s now directed towards designing 
multiconveyers, the proposed concept of designing com- 
puter systems based on parallel cyclic computations 
constitutes an important step in the development of 
conveyer computers for super systems. Figures | 1, ret 
erences 7 Russian 


Model of High-Reliability Dispatcher of Parallel 
Computations 


Y27KO286C Kiev ELEKTRONNOYI 
MODELIROVANIYE in Russian Vol 14, No 2 
Mar-Apr 92 pp 65-69 


[Article by, V. N. Kustov, V. G. Burlov, Military Eng- 
neering and Space (study) Institute, St.Petersburg, U D¢ 
681.324] 


{Abstract} A method is described for reliable control of 
parallel computations using a simple dispatcher which 
functions on the bases of a previously prepared tabulated 
schedule in the multiprocessor computer system with a 
common iiemory. In this method a time redundancy 
was introduced for the purpose of increasing the rel- 
ability of parallel computations 


Solution of the dispatching problem consists of a sequen- 
tial assignment of jobs following a specific plan as long as 
the probability of its execution P,, 1s greater or equal to 
the specified admissible probability P,,, and in the 
introduction of time redundancy in case P,, 1s less than 
P.4, so that the relationship P., greater or equal to P,, 
would be fulfilled 


Statistical tests were carmed out for evaluation of the 
dispatcher performance and the results are shown in the 
graphs. Figures 6, tables 3, references 5: Russian 


High-Speed Count Methods for Accessing Local 
Real-Time Computer Network 


927K0286D Kiev ELEKTRONNOYI 
MODELIROVANIYE in Russian Vol 14, No 2 
Mar-Apr 92 pp 104-107 


[Article by, A. Yu. Scheglov, Scientific- Technical Asso- 
ciation Krasnaya Zarya, St. Petersburg. UDC 681 324} 


[Abstract] High-speed methods are proposed for mul- 
tiple access of distmbuted users of the real-time local 
computer network to a mono-channel. The method pro- 
vides the value above | for the carrying capacity of the 
network communication channel under conditions of 
decentralized control of access and modular construc- 
tion of the local computer network 


The proportional computer method for the local network 
subscribers access to the mainline consists in the fol- 
lowing. Authorizations for the subscribers access to the 





1? ( omputers 


channel are transmitted by actual messages. Each sub 
scriber is descmbed by a current priority 
subscribers identify the channel's occupation, as well as 
the momen! when the channel becomes free. Then 
assuming that all subscmbers have received the access 
message, each message changes the current pnority value 
of all subscribers by |, but the aut onty for issuing a 
message after the channel becomes free 1s received by 
only one subscriber with a highest current pnority. Other 
methods are described and the examples of their appl: 
cation are included 


value. Ihe 


It will be possible to construct failure-resistant small 
real-time local computer networks by employing the 
proposed count methods of access if the modular con- 
cepts which allow building-up the computer capacity are 
obeyed, and the control with parallel connection of 
subscribers to the channel 1s decentralized. Figures 2 
tables |, references 8: 7 Russian, | Western 


Field Topology and Physics of the Component 
Base of Bulk Integrated Microwave Circuits 
927K0269A Moscow MIKROELEKTRONIKA 

in Russian Vol 21, No 1, Jan 92 pp 3-19 


[Article by V. I. Gvozdev, G. A. Kuzayev, Moscow 
Computer Design Institute, UDC 621.396.6] 


[Abstract] Topology structures of electromagnetic fields 
were examined in new types of bulk integrated micro- 
wave circuits. Field lines behavior at critical points of 
the circuits was studied employing the topological 
approach to the electromagnetic field. Functional units 
in these circuits, which include phase shifter, power 
divider, directional coupler and filter were designed with 
improved electrical characteristics. Some _ particular 
dynamic features of the fields in the interconnectors 
were revealed 


Application of geometrical images to the electrodynami 
theory makes it possible to describe the structure of the 
electromagnetic field and to construct its topology. The 
significance of the geometric approach lies in that new 
real horizons are being opened for understanding the 
complex electrodynamic phenomena 


Because of integration of the radio-electronic elements in 
the bulk of the microwave module it becomes necessary 
to treat the electromagnetic field as a three-dimensional! 
object. The familiar circuit concepts can not yield a 
complete physica! picture and help understand the bulk 


integrated circuit performance. The very pnilosophy of 


the layer-wise, planar and sequential signal processing 1s 
under scrutiny. The ideas of integral, three-dimensional 
approach to the signal processing are now becoming 


popular 


The following trends in the bulk integrated microwave 
circuit design are pointed out. It 1s possible to extend the 
topological method to the wave propagation and diffrac 
tion problem in three-dimensional waveguides. There 
are new prospects for application of the topological 
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approach to the reverse pri 


rigures 


Reliability Analysis of Redundant LSIC Miemory 


YI /KOZOYB M W M/JIAROLI]ELATRONIA 


in Russian | \ ny 

| Article by P. P. Urbanovich, Minsk Radiotechr i 
Institute, UDC 681.3 62-19. 

[Abstract| Methods wert Xamined tor predicting a! 
estimating the probability and time betore re iON, as 
well as the intensity of non-corrected reyection di 
dant large scale integrated circuits (LSI n 
where codes are used for corre ting singic rT sun 
plified engineering relationships which allow making 
reliability estimates with an acceptable accuracy wert 
obtained. Computations demonstrate that a rea 
improvement in the reliability of the redundant LSI¢ 
compared with the non-redundant depends he lengt! 


of coded words and lies within the limits of from 2 to 


6-10 units. It was shown that for a relat memory area 
in a chip within 0.4-0 the time before rejection of a 
redundant LSIC with capacity of 16K can be reased 
by a factor of |.5-4.0. Figures 3, tables references 3 


Russian 2. Western 


A Comparison of the Characteristics of 
Superconducting and Conventional Striplines in 
High-Speed Computers 

Y27K0269C Moscow MIKROELEKTRONIKA 

in Russian Vol 21, No 1 }. 3 


Jan Y2 pp 3 J 


[Article by R. A. Chentsov, A.A. Novikov, Institute of 
Precise Mechanics and Computer Technology of the 
USSR Academy of Sciences; UDC 538.945 


621.3.049.77:68 1.327] 


[Abst.act] At the present time feasibility of employing 
high temperature superconductivity (HTS) for com 
puters draws considerable attention. In order to evaluate 
the advantages of superconducting strplines in semicon 
ductor computers operating at cryogeni 
computations were made of the characteristics of strip 
lines made of high temperature superconducting mate 
nals and copper. Contemporary theory and experi- 
mental data on the conductors surface resistance as a 
function of frequency were used for the computations. A 
significant advantage was demonstrated of the supercon 
ducting lines over the lines made of conventional mate- 
rials at frequencies above |GHz 


temperatures 


In addition to new methods and computations a simple 
approach was developed for estimating the engineering 
parameters of superconducting materials. It 1s significant 
that the most recent published experimental! data on 
physical properties of films made of high temperature 
superconducting matenals were used tor the computa 
tions 
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When comparing the high temperature superconducting 
lines characteristics with the conventional one al a 
temperature of 77K it 1s worth mentioning that in the 
conventional matenals the value of electroconductivity, 
which is the parameter that determines the signal distor 
lion, 1S approaching its limits. On the other hand, as the 
technology advances, the parameters of the high temper- 
ature superconducting materials are being continuously 
improved. Further significant improvement of the HTS 
lines charactenstic and increased probability of their 
application in computer technology can be expected with 
development of the HTS matenals having a critical 
temperatures up to 100-125K. Figures 5, references 25 
Russian ||, Western 14 


Controlling Capacity of Graded-Gap Charge 
Coupled Devices 

927K0269D Moscow MIKROELEKTRONIKA 
in Russian Vol 21, No 1, Jan 9? pp 58-62 


[Article by V. M. Arutyunyan, S.G. Petrosyan, A. A. 
Karagezov, Yerevan State University; UDC 621.383.8: 
62i] 


| Abstract] Some improvement of fundamental operating 
characteristics of charge coupled devices (CCD) were 
made by developing devices with a buried channel for 
charge transfer. Compared with the surface channel 
devices, the efficiency of charge transfer was improved 
and the mobility of the carners in the channel was 
increased because of the effects related to their scattering 
at the boundary between semiconductor and dielectric 
However, the shortcoming of these devices is a low 
controlling capacity. Since a greater controlling capacity 
is required for detecting the CCD output information 
with an acceptable signal to noise ratio, the feasibility of 
developing a buried channel using a graded-gap semicon- 
ductor structure for the charge coupled devices was 
examined in this paper 


It was demonstrated that with the graded-gap CCD it 1s 
feasible to significantly improve the controlling capacity 
compared to regular devices with a buned channel. Also, 
a feasibility exists in the graded-gap CCD of producing 
more favorable conditions for light conversion into a 
charge relief, both with a direct and reverse illumination 
Figures 4, equations 9, references 9: Russians 5, Western 
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Method for Integrating Mathematical Models of 
Electronic Circuits With Variable Increments 
Y27KO254A Kiev ELEKTRONNOYE 
MODELIROVANIYE in Russian Vol 14. No 1, Jan 92 
pp 13-17 


[Article by A. IL. Tsifra, Kiev Polytechnical .astitute 
UDC 621.372.0612] 


[Abstract] A method for integrating mathematical 
models of electronic circuits was developed which makes 
it possible to increase the efficiency of the process of 


(Computers 13 


numerical integrations by employing the rarefaction 


property of the mathematical models 


The fundamental principle of the method lies in reduc 
tion of computation by using greater time increments for 
the mathematical model vanables, which vary more 
slowly than others 


A theoretical and experimental study was conducted to 
determine the stability and convergence of the algonthm 
for integration of a non-linear algebraic differential 
system of equations with vanable increments. The algo- 
rithm was tested for many practical problems involving 
the dynamic mode analysis of the electronic circuits 


It was pointed out in this paper that when developing the 
integration algonthm with vanable increments one must 
be aware that the method can not be applied for the 
entire range of integration, and not for all electronic 
circuits. Therefore, a possibility of adapting this algo- 
rithm to the vanation rate of the mathematical mode! 
vaniables must be considered. Figures 2, tables 2, refer- 
ences: 5 Russian 


Local Parallel Algorithm for Computation of the 
Voronoi Diagram 

927K0254B Kiev ELEKTRONNOYE 
MODELIROVANIYE tn Russian Vol 14 No 1, Jan 92 
pp 26-28 


[Article by A. |. Adamatskiy, St. Petersburg State Uni- 
versity, UDC $19.2] 


[Abstract] Construction of the Vorono: diagram for a 
finite set of points on a plane is one of the most 
interesting problems of combinatorial geometry. Its solu- 
tion consists of a construction of a polygon around every 
point p of a specified set, so that any point within this 
polygon lies closer to the point p than to any other point 
of the specified set. This problem can be applied in the 
fields of geography, crystallography, plant ecology 
archeology and the image analysis. The most popular 
application of the Voronoi diagram is in problems 
dealing with a motion of robots through a limited 
two-dimensional! area with obstacles 


In the applied problem which is examined in this paper 
it must be determined whether there exists a continuous 
trajectory of a collision-free motion of some solid body 
between two isolated sections of a limited two- 
dimensional! region with a finite number of polygonal 
obstacles 


It was demonstrated that the Vorono: diagram, of a set of 
nm points can be computed with an array of (fn) proces- 
sors in (1) beats. Figures |. references 18 | Russian, | 7 
Western 





14 ( omputers 


Synthesis of One-Dimensional Limited Systolic 
Computers of Two-Dimensional Discrete Fourier 
Transform 


YI7KO25S4C Kiev ELEKTRONNOYE 
MODELIROVANIYE in Russian Vol 14 No 1, Jan 92 
pp 17-4] 


[Article by V. V. Kosyanchuk, N. A. Likhoded, P. I 
Sobolevskiy, Institute of Mathematics of the Byelorus 
Academy of Sciences; UDC 681.3.012] 


{Abstract} Studies related to hardware realization of 
two-dimensional discrete Founer transform (2-DFT) 
using systolic structures have been intensified because of 
advances in the contemporary design technology of large 
scale integrated circuits and a practical requirement for a 
fast processing of the problem. The development of the 
LSIC computers imposes some limitations on the hard- 
ware volume and the number of input-output terminals, 
limitations which render the systolic computers projects 
with the number of processors linearly or quadratically 
dependent on the problem size unsuitable. 


Because of this consideration the synthesis problem of 
one-dimensional limited systolic computers of the 2- 
DFT is of a current interest. The linear systolic com- 
puters are called one-dimensional if the input-output 
terminals are located only at the two last processor 
element, and they are called limited if they have a fixed 
number of processor elements which ts independent of 
the problem size. In this paper two linear systolic com- 
puters of the discrete Fourier transform were synthe- 
sized. For this purpose two algonthms were examined 
One consists of a product of three matrices, and the other 
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is based on the Gorner approach for computation of the 


elements of matrices. Figures 2, reference |2: 7 Russian 
5 Western 


Logic Method for Analysis of the System 
Reliability Under Nonprobabilistic Estimates of 
the Elements Reliability 

Y27K0254D Kiev ELEKTRONNOYE 
MODELIROVANLYE in Russian Vol 14 No 1, Jan 92 
pp 49-56 

Penza, Institute, UDC 62- 


[Article by V. |. Levin 


§07:519.3} 


{Abstract]The improbability theory of systems reliability 
is discussed in this paper where the elementary improb- 
able quantities which characterize the system reliability 
constitute its base. The problem is to determine the 
relationship between these quantities 


The interval estimates of the moments of successive 
failure and recovery of elements of the entire system 
with determinate limits of these intervals were used in 
this paper as the elementary improbability quantities 


The obtained non-deterministic interval estimates of the 
system reliability being improbabilistic use a limited 
initial information on the elements reliability. These 
estimates are less informative than the probability esti- 
mates, however, it costs less to obtain, and therefore 
their application 1s justified. The improbabilistic esti- 
mates are useful when making a comparison between 
various types of the examined system structure during 
the design stages. References: 6 Russian 
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Global Irends in the Development of 

| elecommunication 

¥? "hO290A Moscow VEST NIK SVYAZI in Russian 
No 2, Feb 92 pp 12-16 


[Article by G. P. Zakharov, doctor of technical sciences, 
protessor, department head of Leningrad Scientific Pro- 
duction Association “Krasnaya Zarya’’| 


| Abstract} Communication lines and Digital Concentra- 


tors of Packages (DCP) constitute the mann facilities of 


the B-ISDN (Bus Integrated Service Digstal Network). In 
turn, the productivity and the average delay time of the 
package are important requirements for the Digitai Con- 
centrator of Packages. The range of the DCP pertor- 
mance in terms of the required productivity 1s very wide 


It vanes from several thousand to several billions of 


packages per second. There are electronic and photon 
DCP. The electronic package commutators include com- 
mutators with a collective memory, collective medium 
and spacial separation. The photon package commuta- 
tors have an electronic control or are fully optical. The 
productivity of the DCP with a collective memory 1s 
several thousand packages per second, the productivity 
of the DCP with a collective medium (bus) 1s much 
greater because of the parallel processing. However, the 
DP with a spacial separation are more promising. A 
feasibility study was made in this paper of developing 
high efficiency DCP for the B.ISDN 


The N_-ISDN-min are now employed in most countnes 
without the necessity of making changes in the commu- 
nication network. The B-ISDN are not yet universally 
implemented. Packaging of any kind of information, 
including high definition TV (HDTV) ts not realizable at 
the present time. It appears that the idea of integrating 
the TV with other types of telecommunication must be 
reyected in favor of switching the cable TV programs by 
commutation of high speed channels 


When changing to the B.ISDN, a global approach 1s 
worth considering which will require a complete conver- 
sion of the network, but will produce a great economic 
effect. However, the draw back is, that initially there will 
not be enough subscnbers with a |OMbit/s interface. An 
effective approach of introducing the B.ISDN for the 
long-distance network may be in replacing the automatic 
exchange with the fast-acting DCP. Figures 4 


(round-Based Stations With Small-Size Antenna 


2 7KO290B Moscow VESTNIK SVYAZ]I in Russian 
No) Feh 92 pp 37-40) 


[Article by S. V. Borodich, Chief Scientist of the Scien- 
tific Research Radio Institute] 


{Abstract}During the early stages of satellite communt- 
cations, antennas with a “global coverage” were used 
which provided communication between continents 
Because of the relatively small power of the satellite 
retransmitters, low-noise input amplifiers and high gain 


( ommunications i« 


antennas were needed. Employment of such large 
ground-based stations with national systems is expen 
sive. In order to be able to use less expens ve ground 
Stations, the radiation power trom the satellite must be 
increased. This can be achieved by increasing the 
antenna gain using a narrow-beam antenna. I he satellite 
communication is now possible with smal! ground-based 
stations VSAT (Very Small Aperture Terminal) sta 
tioned directly at the user location 


A network of small land-based receiving stations 
“Moskva” 1s operating in the Soviet Union. The antenna 
diameter is 2.5 m and the stations are operating in the ¢ 
and 4 GHz frequency range 


Employment of the land-based stations with small size 
antenna for Organization of satellite communication in 
rural areas would solve the telephone problems and 
contribute to the revival of villages and agriculture 
Figures | 


Organization of Telephone Time Service in 
Populated Places Located Within the Same lime 
Zone 


927K0290C Moscow VESTNIK SVUYAZI in Russian 
No 2, Feb 92 pp 35-36 


[Article by Yu. A. Baranov, Scientist of the Moscow 


Communication Institute] 


[Abstract] Because of the popularity of automatic time 
information service (Speaking Clocks) it must be 
expanded tn the cities where it 1s available and organized 
in the telephone exchanges of other cities 


However, at the present time the development of the 
Speaking Clock service in most cities 1s held back by a 
limited availability of domestic equipment. Alternative 
technical solutions must be developed for providing this 
service to subscribers of the city exchanges that do not 
have the necessary equipment. Since in many regions of 
the country the inter-city channels are frequently 1 
fully occupied, they can be used for transmitting one-way 
service information to the city exchanges located within 
the same time zone 


Practical measures for signal transmission trom the 
Speaking Clock stations to the telephone exchanges of 
other cities are proposed in this paper and the described 
approach was implemented tn cities of Odessa. Donetsk 
and Poltava from the Speaking Clock equipment located 
in Kiev, and in the Gomel telephone exchange trom 
Minsk, as wel! as in the Zhukovskiy exchange from 
Moscow. It was demonstrated that the system 1s reliable 
and useful for development of the Speaking Clock ser 
vice in telephone exchanges located within the same time 
zone when the special equipment is not available Ret 
erences 4: 3 Russian, | Western 
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Mathematical Model for Selecting Induction 
Generators for Two-Machine Wind-Electric Power 
Sets 


227 KO296A Moscow ELEKTRICHESTVO in Russian 
Vo 2, Feb 92 (manuscript received 12 Mar 91) pp 36-39 


[Article by P.F. Vasko and P.P. Pekur, Kiev, UD« 


621.311.24:621.313.332.0011.57] 


(Abstract] Operation of a wind electric power plant with 
squirrel-cage induction generators dnven by the wind- 
mill wheel through a speed reducer 1s considered, specif- 
ically a scheme with two such generators one behind the 
other coupled to the speed reducer output shaft: the 
main first generator with a higher nominal power P, 
followed by an auxiliary second generator with a lower 
nominal power P,. A mathematical model is constructed 
as the basis for selection of both machines for such a set, 
the nominal power of the main generator determining 
the nominal power of the set. As the optimality critenon 
is regarded the normalized cost of such a set, namely its 
investment and depreciation cost plus operating cost 
The operating cost, which is the cost of generating 
electric energy, depends not only on the performance 
characteristics of both induction machines and of the 
windmill wheel with speed reducer but also on the wind 
kinetics. The wind velocity, being a random function of 
time, 1s calculated according to a semiempirical formula 
based on a two-dimensional sequence of two random 
quantities: gust amplitude and gust duration. The nor- 
malized cost of operating such a wind electric power 
plant 1s minimized by imposing constraints on the nom- 
inal power and speed of the auxiliary generators: that not 
only P, < P, but also n, - 
main generator) being determined by the aerodynamic 
characteristics of the windmill wheel as well as by the 
wind velocity, but also that P, of the auxiliary machine 
as induction motor (energized from a power line) be 
sufficient for accelerating the windmill wheel from 
standstill to nominal speed for adjustment or repair 
work during a penod of calm air. There are then estab- 
lished both lower and upper limits of the range of wind 
velocity within which both generators will operate nor- 
mally, also two conditions under either of which the 
main generator may be thrown into operation. The 
mathematical model thus contains nine equations of 
machine electromechanics and five operational con- 
Straints. An analysis of this scheme indicates that 
replacing a single induction generator with such a two- 
machine set will result in a 10-15 percent lower normal- 
ized cost of generating electncity with wind power. On 
the basis of this model have been selected a 250 kW 

1000 rpm main generator and a 45 kW - 600 rpm 
auxiliary generator with a single-output (one shaft) 20: | 
speed reducer, each generztor developing its nominal 
power at a wind velocity of 13.6 m/s, for 250 kW wind 
electric power plant to be installed in Crimea with 
windmill wheels 24 m in diameter carrying three vanes 
at a fixed angle and thus requiring automatic power 
regulation at higher than nominal wind velocities. Two 
sets of 250 kW 1500 rpm and 45 kW 50 rpm 





n,, n, (nominal speed of 
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generators with a double-output (two shafts) 25:1 speed 
reducer have been selected for 500 kW wind electric 
power plants in Crimea with windmill wheels 31.5 m in 
diameter carrying three vanes at an angle appropriately 
variable at winds of higher than nominal /elocities 
Figures |; references || 


Experimental Determination of Current Flowing 
Through Human Body Under 220 V 


Y27K0296B Moscow ELEKTRICHESTVO in Russian 
No 2, Feb 92 (manuscript received 23 Jan 91) pp 40-44 


{Article by A.Kh. Solobodkin and A.M. Stroganov, U Dt 
612.014.424:4:621.3.027.262.2.001.4] 


[Abstract] Development of more effective safety mea 
sures for persons subject to electric shock in areas served 
by 220 V distribution networks 1s considered, it being 
necessary for this purpose to determine the current 
which will flow through the human body under such a 
voltage. This is done experimentally by controlled 
testing of people, a group of 66 persons having been 
selected for testing in two stages. In the first stage all 66 
persons were tested with 100 V and the current under 
this voltage served as reference for estimating the current 
under 220 V by linear extrapolation, an empirical 
average magnification factor K= 20 accounting for the 
current rise due to nonlinearity of the voltage depen 
dence of the body's impedance. In the second stage only 
33 persons were tested with 220 V, the other persons 
having withdrawn because of pain or fear. The test 
apparatus for this experiment consists of an S8-13 
“memory” oscillograph and a special synchronous com- 
mutator switch with special contactors. The test subject 
touches the electrodes with the palm of a hand at 
specified points and presses on them with increasing 
force till the cathode-ray tube of the oscillograph 1s 
automatically triggered once while voltage 1s applied to 
the electrodes through an electronic switch. When a 
sinusoidal alternating voltage is thus applied to the body 
the instantaneous magnitudes and phases of the current 
flowing through it are measured on the oscillograms. The 
oscillograms also indicate the high-impedance range of a 
body under low voltage, the “hand-to-hand” loop cur 
rent when both hands are involved, and the length of a 
body’s reaction time. Oscillograms were, moreover, used 
for evaluating the dependence of the current amplitude 
on the active surface area of the electrodes and on the 
pressure on them. When a direct voltage 1s applied to the 
the body, tests with 180 V DC having been performed 
the entire current transient 1s displayed on an oscillo- 
gram for measurement of both its “fast” and “slow 

components. Statistical analysis of the test data yields 
the sought information in the form of histograms and the 
probability density functions, for men and for women 
Typical results of 200-220 V tests reveal a characterst: 
cally wide vanance of current levels not only in one and 
the same person but also from person to person. the 
current level depending largely on the amount of sweat 
and on the body's sensitivity during successive tests 
According to the results of statistical analysis. the 
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expected current flowing through a body under 220 \ 
AC is: in men 24.2 mA max (o= 20.2) and 17.1 mA r.m.s 
(o= 14.3), in women 40.4 mA max (o= 21.7) and 28.6 
mA r.m.s. (o= 15.3). Meanwhile, currents of 15-20 mA 
magnitude and 20 ms duration were found to cause pain 
and even involuntary jerking of hands. A standard 
Founer analysis of oscillograms has revealed that the 
harmonic content of an alternating current in a body 
does not depend on its amplitude during the first voltage 
half-penod and is evidently the same in all people 
Considering that the current in a human body will climb 
above 100 mA within 100-130 ms, a protective discon- 
nect device preset for activation by a current of 100 mA 
will not be adequate and the design of a more effective 
220 V high-speed protective disconnect device must take 
into account 100-180 ms long reaction of the human 
body. Figures 7; tables |; references | | 


Concluding Comments by Authors of Articles on 
Determination of Electromagnetic Forces in 
Magnetic Field 


927K0296C Moscow ELEKTRICHESTVO in Russian 
No 2, Feb 92 pp 61-62 


[Article by Ye.L. Lvov, doctor of technical sciences 
Moscow Institute of Energetics, UDC 538.311.001.24] 


[Abstract] Two articles on determination of electromag 
netic forces in a magnetic field, one by Ye.L. Lvov 
(ELEKTRICHESTVO No 6, 1984) and one by A.V 
lvanov-Smolenskiy (ELEKTRICHESTVO No 7, 1985) 
have been followed by over 20 articles and comments 
(ELEKTRICHESTVO Nos 9,10,11, 1988, Nos 3.5.11 
1990) discussing the subject and related problems: |) 
treatment of electromagnetic forces as the result of 
interaction of the magnetic field and molecular Ampere 
currents, according to Maxwell, in diamagnetic media as 
well as in paramagnetic and ferromagnetic ones, 2) 
equivalence, or rather nonequivalence, of Ampere’s 
mode! to the physical field intensity and energy distn 
mutual independence of electric current and 
magnetic induction as condition for validity of Ampere’s 
law. relation between intensity of microscopic field and 
macroscopic induction, torque of homopolar machine 
}) true volume and surface distributions of electromag 
netic forces over a magnetized body, 4) hydrodynamu 
analogy. according to Maxwell, between magnet 
effects. 5) magnetic field potential and, according to 
Maxwell. descnption of electromagnetic forces in terms 
yf its gradient. 6) magnetostatic methods of determining 
electromagnetic forces. 7) set of independent crtena 
needed for satisfying the conditions of similitude. 8) 
theoretical and expenmental data on deformation of 
magnetic flux carners by electromagnetic forces. Alto 
gether |4 articles in ELEKTRICHESTVO are cited (four 
by Ye L. Lvov, four by A.V. Ivanov-Smolenskiy) in 
addition to four books two by ]C Maxwell. one by A 
Finstern and | Laub. one by | Ye Tamm. References | & 
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Analytical- Numerical Method of Calculating 
Steady-State Temperature Field in Electromagnet 
with Forced Cooling 

927K0287A Novocherkassk IZVESTIYA VYSSHIKH 
UCHEBNYKH ZAVEDENI) 

ELEKTROMEKHANIKA in Russian No 2, Feb 92 
(manuscript received 8 Nov 91) pp 33-37 


[Article by Yu.B. Antonov, Tomsk Polytechnic Institute; 
UDC 621.313.322-81:621.314:21.3.042.681] 


[Abstract] For calculation of the steady-state tempera- 
ture field in an electromagnetic with forced cooling, such 
an electromagnet is treated as a cylindrical structure 
consisting of heat radiators and passive elements. If the 
coolant transfers most of the generated heat to the 
ambient medium, then the axial heat flow 1s negligible in 
comparison with the radial heat flow. The internal heat 
sources are assumed to be known functions of the radial 
r-coordinate and the coolant is assumed to flow through 
channels in the streamline mode. Within each cooling 
channel (1) and within each radiator (2) 1s assumed to 
exist a coaxial cylindncal surface (radius r, 5, gradient 
becomes zero and independent of the axial z-coordinate 
The heat transfer from radiator to cooling channel 1s 
described by two partial differential equations of energy 
with appropriate boundary conditions including 
ambient temperature at one end face (z= 0). These two 
equations are supplemented with Lykov's formula for 
the mse above ambient temperature. The equation for a 
cooling channel 1s solved analytically with the aid of a 
finite Hankel integral transformation, assuming the 
thermal! flux at the radiator-coolant interface to be 
known. The equation for a radiator, an Euler equation, ts 
solved by letting r= z,e' and the heat loss in the winding 
be qu= Lar’! from i= | to = N (1= 1.2.3.4 referring to 
iron core, winding insulation, copper conductors, and 
coolant respectively), The subsequent numerical solu- 
tion proceeds in four steps: |) determination of the two 
radii at which the temperature gradient 1s zero, 2) 
determination of the thermal flux at the radiator-coolant 
interface. 3) calculation of the temperature field T ,(r,z) 
in a cooling channe! according to Lykov’s formula, 4) 
calculation of the temperature field T,(r.z) in the 
winding or, more precisely, the difference T,(r,z)- 
T,(R.z) (R - radius of radiator and coolant interface) 
Owing to difficulties in -alculation of the temperature 
field in a cooling channel according to Lykov’s formula 
when R | 2r,, it rs on this case preferable to disregard 
the effect of surface curvature. Calculations made for a 
smal! betatron indicate that a | mm error in determina- 
tion of r, leads to a not larger than |°C error in 
determination of the maximum temperature. The results 
of calculations made for onl-cooled transformers agree 
closely with known expermmental data. The author 
thanks VS. Loginov. candidate of technical sciences and 
docent. for assistance in writing the article Figures | 
tables 
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Viodernization of Ballistic Method for 
Vieasurement of Magnetic Flux 
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i i / rived Dp 34-8 s 
Art by t.F. Kolotry, LLP. Shelomov, and N.G. M BiH) wi 
Kramatorsk Industral Institute, UDC ¢ 
Adsira Measurement of magnetic fluxes and indu | 
with a ballistic galvanometer has several drawback * h 
yor one being that the indicator needle move: - 
icing Lak and its maximum deflection must b 
narked. A second drawback 1s confinement of , 
nent 1 1 laboratory in a carefully set ur ° 
. al stand. A modern version of a ballistic instn ~ 
nore reliable but also portablk the: " 
posed for measuring magnetic fluxes of constant . Hy 
tat Its electric part includes a magnetizing — _ 
asuring an integrating operational amp! ae Bb re 
. ym it tput side, and a DC pow 2, , 
tage regulator monitored by | 
veh. upp neregizes the magnetizing ' 
nt 1 t through an ammeter and ' 
wt the latter 1s closed. | he measuring ' 
tae gr sistance (|-5 kohm) across the tnpu! : ' . 
pera il amplifier. Use of a measuring coil with 
‘w turns will ensures that its internal resistan 
) muct “ ! he load resistance that almost ' 
gow appear across the amplifier input , P _¢ - 
7 meral ial amplifier ensures idea ur ; . _ 
npiif d msequentiy high accuracy of e 
_ 7 WOONM | 
put measurement. The operation of this instrumet . - | 
1pia m tf Nasis of transient circuit analys Ww ariZ fa 
[ with Kirchhot?ls second law. For measur 
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witch wv ible the tlux reading and subtraction of ' | 
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naegnit t tl esidual magnetic flux. If th 
I ttl ntegrator (operational amplifier) can oma ha 
i » ned by test nor accurately calculated nem. ri 
rument must be graduated in un 
i ux. This done by determining two instrument! 
first its electric charge constant and thet Power System 
if ux stant. The determination of its elect: k 44 
hars iStant can be made by any of the two know = 
ne methods. namely either with a standard 
nductance ol as reference or with a capa a ‘ 
Know Figures references 2 ’ 
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total initial installed power and a 13,520 MW total “person touching conductor’ and consequ 

installed power at tie end of each stage. The capacity of age affecting person” events. The conditiona! probat 
Bratsk and Ust-llim hydroelectric power plants 1s to of more than a safe amount of energy being relea 
remain unchanged at 3040 MW and 3200 MW respec person subject to an oOvervoltage in one incider 
tively, while the capacity of Krasnoyarsk and Sayano- calculated by including 1) possible combinatior t i-th 
Shushensk hydroelectric power plants 1s to be increased of m zones of the overhead line within which a lightning 
from present 2000 MW and 3000 MW to final 2900 MW may strike and j-th of q zones along the overhead 

and 4380 MW respectively. The results indicate that the within which a person can stand al that time Another: 
capacity of Sibenma - Kazakhstan sector can hardly be factor included in the calculations is the probability of 
increased without radical restructunzation of its basic lightning currents affecting N persons simultaneou 
network in the east-west direction. An important teature The amplitude of an overvoltage wave assumed 

is the presence dominant underdamped low-frequency decay exponentially as it propagates from the struch 
0.146 Hz and 0.217 Hz, modes. The results, together target point: V.= V,exp{-as’’~) (a - attenuation coef! 
with the dynamic characteristics of Unified Power cient, s - distance traveled). Calculations by this method 
System networks already available, reveal that the static are demonstrated on 380 V transmission lines. suct 
voltage charactenstics of a load do not significantly covering particularly large termtones and supy : 
influence the damping of these modes and that excita- power to equipment constantly handled by humar 
tion regulators can be effective in damping these modes, According to estimates based on numerica! calculat 

but only excitation regulators with the appropnate by this method, the probability of a person inside a roon 
transfer function. It 1s evident on the basis of this with hookup to a | km long 380 V overhead 
analysis and experience with power system unification in becoming injured by lightning is within the (0.45-2.2) » 
foreign countnes that, from the standpoint of stability 10°’ in a territory subject to 50 hours of lightning a 


and viability, development of the USSR Unified Power in a year. Figures |; tables 2. references ¢ 
System should proceed according to the principle of 
intraregional power and energy balance. Any departure = Cajculation of Inductance of Flat Busbars for 
from this principle will have to be convincingly justified Capacitive Energy Storage Cells 
on both technical and economic grounds. The role of s . - 

. 927K0184C Moscow ELEKTRICHESTVO in Russiar 
interconnection ties between regions should remain to . - 

No 9, Sep 91 (manuscript received 11 Oct YO) pp 64 
provide standby capacity, to maximize operating effi- 
ciency, and to optimize fuel economy. The same criteria 
will apply to development of a 1500 kV DC network in 
the eastern part of the USSR. Tables 3. references 7 
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[Article by O.A. Antonyuk, A.M. Baltakhan 
V.Ye. Bobikov. All-Union Scientific Research Cent 
All-Union Institute of Electrical Engineering imen: V | 


‘oe . . . Lenin, Istra: UDC 621.316.35.001) 
Method of Estimating Electrical Safety Level ° 


Under up to 1 k¥ Overhead Transmission Lines [Abstract] The inductance of flat busbars for capacit 
During Lightning Activity energy storage cells 1s calculated by an integra! meth 
Q7KOIS4B M w ELEKTRICHESTVO in Russian in the approximation of ideal conductors and of 
No 9. Sep 91 (manuscript received 6 Aug 90) pp 12-16 clearance between busbars much smaller than their char 
acteristic linear dimension. The current 1s, more 
[Article by M_Ye. lerusalimov and Yu. Ya. Rybalchenko assumed to enter and leave a busbar directly throug 
Kiev UDC 621 .315.1°:621.316.93:614.825.027 edges at a given density ) in a plane-paralle! magnet 
26 001.24) field completely concentrated within the gap betwee 
busbars. Calculation of this magnetic field is reduced 1 
[Abstract] A method of quantitatively estimating the solution of the first two-dimensional boundary-valu 
electrical safety level under overhead transmission lines problem for the scalar magnetic potential £2 within a 
during lightning activity 1s proposed, to facilitate opti- region bounded by a contour 6°QY/ By* + 6°2QY/6e witt 
mizing the design of lightning protection for low-voltage the boundary condition (2(s Int, H.ds = Int.) ds (H 
(up to | kV) overhead transmission lines. The method 1s tangential component of magnetic field intensity H 
based on a probability forecast and uses as objective normal component of current density at busbar edge 
measure of electncal safety the probability of electrically This problem has first been solved analytically by tt 
neurred injury: Poy y= Princ? exc eninc (Pine - Probability method of equivalent charges, involving superposit 
it a person being subject to an overvoltage at the instant of all concentrated elementary currents whose result: 
of a lightning discharge, P*.,. -),,. - conditional proba- magnetic field will either be identical to or SE 
bility of excess energy above safe limit being released in resemble the magnetic field of the busbars. It has ther 
person's body following one overvoltage incident). It been solved numerically on a computer using the 
takes into account indeterminacy of the struck target ‘KOLLEKTOR”™ program for flat busbars of arbitrary 
location and randomness of induced currents and volt- shape. Particularly interesting are: |) solid trapezoida 
ages. The probability of a person being subject to an busbars with the current entering only edgewise from the 
yvervoltage at the instant of a lightning discharge 1s large base and both arms, then leaving only edgewis 
alculated ording to the Erlang formula in queuing through the small base. 2) rectangular and tnangular 


theory. assuming stationary Poisson distnbutions of busbars with current entenng only edgewrse fron 
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Selection of Economical Electric Power Supply for 
Rural | sers Located Close to High-Voltage 
Electric Power [ransmission Lines 
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analysis covering al! fixed and vanabile sts indicate 
that most economical for users far removed trom 35 k\ 
or 110 kV distribution lines will be a 220 kV transtorn 
substation and that either react hstat 
Capacitor substation will be more « nomical whe j 
required voltage transformation rat maller Fig 


}: tables 2: references 3 


Analog Part of Computer-Based Automatic 
Synchronizing Apparatus 

927K0127B Minsk IZVESTIYA VYSSHIKH 
UCHEBNYKH ZAVEDENTY: ENERGETIKA 

in Russian No 8&8, Aug 9/ (manuscript received 5 Apr 
op 26-30 


[Article by F.A. Romanyuk, candidate of technical 
ences, docent, F.A. Tishechkin, candidat f technica 
sciences, docent, and V_Yu. Rumyantsev, candidat 
technical sciences, “Labor's Red Banner’ Belorussian 
Polytechnic Institute. UDC 621 311-681.5 


[Abstract] Automatic synchronization of generators by 
means of a hybrid analog-digital apparatus is considered 
the digital part including computer microprocessors and 
the analog part serving as a preparatory processor of the 
voltage data. Following the authors’ previously proposed 
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Regulator for Diagnostic Insulation Testing 
Apparatus 

J AY '” Mincl TAZ VESTIYA VYSSHIKH 
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Problems Involved in Raising Effectiveness 
Moscow Power System Operation in Transition 
Market Economy 
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{Abstract} The two mobile high-voltage laboratories now 
built at the Yaroslav! Electromechanical Equipment 
Manufacturing Plant for the USSR Ministry of Energy 
are the ETL-35-02 M based on the model GAZ-66 
vehicle and the ETL-10-O02 based on the model GAZ-52 
vehicle, both vehicies being built at the Gorkiy Automo- 
bile Manufacturing Plant. The ETL-35-02 M laboratory 


is designed for startup-tuneup and preventive testing of 


35 kV and higher-voltage equipment, but it lacks facili- 
ties for measuring the short-circuit impedance of power 
transformers, for measuring the resistances of 110 kV 
and higher-voltage transformer windings by the amme- 
ter-voltmeter method with a direct current of even as low 
as 5-10 A, for measuring the contact resistances 1n air 
and oil circuit breakers, for measuring the tan o and thus 
the tan 6 of bushings on high-power transformers by the 
Standard method, and for matching the 100/20 V - 20 
kVA test transformer to the about 8 kVA regulator. The 
ETL-10-02 ts not even a laboratory 1n the strict sense, its 
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12 kW generator with the set of instruments for startup 
tuneup and preventive testing of 6-10 kV substation 
equipment and overhead transmission lines not con 
forming to latest safety rules. Both laboratories, more 
over, have no apparatus for locating faults in 6-10 k\ 
cables by the arc-over method. It 1s recommended 
therefore, that the ETL-10-02 be withdrawn from pro- 
duction and the ETL-35-02 be modified so as to incor 
porate all these missing features. As a crude mode! may 
serve the mobile high-voltage laboratory used by the 
Krasnoluchsk group operating the electrical 
under the Donets Basin Regional Administration of 
Power System Management. This mobile laboratory 
includes all the required instrumentation and circuitry 
lt can be further enhanced by development and addition 
of a switch for tapping the high-voltage winding of the 
arc-over transformer under voltage, a set of devices 
already developed at the Novocherkassk Polytechni 
Institute for locating single-phase iaults in cables, and a 
needle-indicator instrument such as the German-made 
for determining the cable burial depth. Figures | 


networks 
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New Developments in Soviet Cable Lechnology 


927K01724A Moscow ELEKTROTEKHNIKA in Russian 
No Il, Nov 9] pp 4 


[Article by I.B. Pe ‘ik doctor of technical sciences 
presiding administrative officer, All-Union Management 
Association “Elektrokabel” (Electric Cable), UD¢ 
621.315.2/3.001.8 


[Abstract] Noteworthy latest developments in Soviet 
high-voltage cable technology are: high-strength (& kY 

mm) minimum-thickness insulation system formed by 
deposition of a radiating high-permittivity (e = 4.5) coat 
on the metal shield, deposition of three layers (radiative 
- conducting - insulating) in one pass, and subsequent 
vulcanization under pressure in a dry inert gaseous 
atmosphere or in a liquid coolant, polyethylene tape 
modified with dicumy! peroxide, vulcanized in a 
nitrogen atmosphere by gradicnta! heating to 180°C and 
subsequent compression under up to 2.5 MPa, for 
winding as insulation material around cable potheads 
and sleeve joints filled with a fluid organosilicon com- 
pound or around cable leads to transformers and other 
SF,-filled apparatus; bombardment of polymer materials 
with a fast-electron beam for increasing their heat resis- 
tance and, upon addition of special agent, also their 
radiation resistance so that the allowable operating tem 
peratures can be raised from 70-80°C to |20-150°C and 
the overall cable diameter can be reduced by 20-40 
percent; conversion of some thermoplastic materials into 
thermosetting ones such as polyviny! chloride by means 
of modifiers without irradiation: special winding 
machine with remote control to replace multipass rolls 
for better continuity and higher power efficiency, also 
special systems of electron-beam control; new technique 
of laying corrugated screen wires longitudinally on a 
cable core, and use of perforated copper mbbons as outer 
conductors of radiating radio-frequency cables. Figures 
4; tables | 


Model EAMI Self-Contained Electric AC Servo 
Drive 

927K0172B Moscow ELEKTROITEKHNIKA in Russian 
No 11, Nov 91 pp 13-16 


[Article by V.M. Nikitin, candidate of technical sciences, 
D.A. Pozdeyev, candidate of technical sciences, A.A 
Prokudin, engineer, and V.M. Pimenovy, engineer, UD¢ 
62-83:621.313.3.001.8] 


[Abstract] A self-contained multicoordinate electric AC 
servo drive with microprocessor control and a set of up 
to six motors covering the 0.23-1 7 N.m torque range has 
been developed, this EAM1 servo drive featuring inde- 
pendent control of each motor and thus of the motion 
along any of up to six coordinates. The power supply. a 
3-phase full-wave 300 V rectifier with a capacitive filter 
and a transistor switch, draws power from the 220 V line 
through a matching power transformer and includes a 
rheostat for braking. Each regulator is a transistor cur 
rent inverter connected across the 3-phase motor 
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winding. Each motor can run in seven modes: |) pull 
back to zero coordinate defined in terms of physical 
position or by control program, 2) pull-in to given 
constant speed with given limits on acceleration, 3) 
single travel through given distance, precisely within one 
discretization step of optical pulse-type displacement 
transducer, 4) positioning in accordance with user's 
program, 5) execution of programmed logic operations 
pertaining to control of driven object; 6) transition from 
one constant speed to another in accordance with com- 
posite tachogram without stoppage of the dnven object 
7) tracking by responding to discrete signals with dis- 
placement information arriving from upper-level! com- 
puter or special numeric program control system at a 
repetition rate not higher than S500 Hz. Each motor can 
be tested in running modes either unrelated or related to 
motion of the inven object. Each motor can continue 
running in accordance with a given program after having 
been disconnected from the indicators and controls 
panel, to allow programming other motors, and then 
after having been reconnected. When running in any 
mode, the drive can be stopped and restarted either by 
manual control with by push buttons disconnecting and 
reconnecting it to the power supply or by automatic 
control with electncal logic through |! inputs (0 
emergency shutdown, | - terminal switch, 2 - terminal 
zero-position switch, 3 - stop, 4 - start, 5 - response, ¢ 
external condition |, 7 - external condition 2, &,9,10 
select any of seven programs) and 8 outputs per motor 
(coordinate). The dnve can be produced on a comme 
cial scale and offers several advantages in the design of 
numeric program systems for multicoordinate drives, 
one of them being that it 1s compatible with any personal 
computer (DVK, Standard System 1840, IBM) through 
an interfacing 9600 baud IRPS radial channel! or an 
MPK multiplexed sequential channel. Figures 3: tables 
- 


~s 


New Generation of Micaceous Electrical 
Insulation Materials for Low-Voltage Apparatus 


Y27K0172C Moscow ELEKTROTEKHNIKA in Russian 
No 11, Nov 91 pp 16-19 


[Article by V.V. Rozhkov, candidate of chemical sc1- 
ences, M.L. Pustylnik, candidate of chemica! sciences 
A I. Lebedev, candidate of chemical sciences, and L.P 
Tkacheva, engineer, UDC 621.315.613:621.31 3] 


{| Abstract] While micaceous papers for class F and class 
H heat- resistant electrical insulation are being produced 
in the USSR, mica-fiber paper made of muscovite and 
mica-plastic paper made of phlogopite, new grades of 
micaceous insulation are being now introduced in two 
forms: tape and sheet. The tape grades for DC and AC 
windings are: LSAS-10 (min 30 wt. percent mica, class F, 
thickness 0.08-0.15 mm, dielectric strength 30 kV/mm} 
LIKO-TT (min 35 wt. percent mica, class H. thickness 
VU.15-0.21 mm, dielectric strength 14 kV/mm), LSETF- 
PM (min 23 wt. percent mica, class H, thickness 0.16- 
0.19 mm, dielectnc strength 35 kV/mm). The sheet 
grades for commutators and slip rings are: KIFE (max 
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7.5 wt. percent binder, thickness 0.40-0.80 mm, dielec- 
tric strength 22 kV/mm) and KIFE-A (max 9.0 wt 
percent binder, thickness 0.80-1.5 mm, dielectric 
strength 22 kV/mm) with EP-9158 epoxy resin + BF, 
hardener as binder, FIFK-T (82-90 wt. percent mica, 
thickness 0.25-0.50 mm, dielectric strength 36 kV/mm 
average and 24 kV/mm minimum) with modified orga- 
nosilicon compound as binder. Tables 6; references 3. 


New Ways of Utilizing Information Technology in 
Power Supply Systems 


927K0172D Moscow ELEKTROTEKHNIKA in Russian 
No 11, Nov 91 pp 35-37 


[Article by B. Hares, doctor of engineering, Koeln 
(Germany)] 


[Abstract] With information technology playing an 
important role in remote control of power generation 
and distribution, the trend since the late nineteen seven- 
ties has been toward use of optical communication 
systems for this purpose. Such systems include infrared 
laser diodes as sources of light (850 nm, 1300 nm, 1550 
nm) and optical fibers in cables as conductors for data 
transmission. Either graded-index or single-mode fibers 
are used, bundles of them laid inside small tubular steel 
sheaths. A system with underwater fiber-optic cables has 
already in 1984 been installed along the Baltic coast of 
Germany serving two platforms for off-shore oil drilling 
operations (information signals transmitted at rate of 
19.2 kbit/s, low-frequency signals transmitted at rate of 
64 kbit/s, 850 nm light used for covering distances up to 
20+ km, 1300 nm light used for covering distances up to 
40+ km). Optical communication systems are now used 
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not only for measurement, control, and regulation, but 
also for \ung-distance differential or other protective 
relaying. An example is the fiber-optic lightning protec- 
tive cable built by the Felten & Guilleame Company in 
1988. These cables run along high-voltage lines, the latest 
trend being to build them into electrical power cables, 
stranded flexible conductors, and overhead lines. Figures 
2; tables 2. 


St.Petersburg State Technical University and 
“ELVO” Scientific-Industrial Association 
927K0172E Moscow ELEKTROTEKHNIKA in Russian 
No 11, Nov 91 p 45 


[Abstract] Three type UKhLI support hoops for 50 Hz 
and 60 Hz high-voltage transmission towers have been 
developed jointly by the St.Peterburg State Technical 
University and the “ELVO” Scientific-Industrial Asso- 
ciation: ShOS-330B-1-UKhL1 for 330 kV towers, ShOS- 
SOOB-1-UKhL1 for 500 kV towers, ShOS- 
750B-1-UKhL1 for 750 kV towers. All three are designed 
for installation at up to 1000 m altitudes above sea level, 
for operation at ambient temperatures from -60°C to 
+40°C, and to withstand wind velocities not higher than 
40 m/s. Each consists of a base insulator, a set of shields, 
and a bracket. The base insulator is a colonnade of thin 
glass-plastic rods coated with a tracking-resistant com- 
pound. An insulator made of this composite material 
does not break during seismic activity under a substa- 
tion. It requires 3-5 times less material and can be about 
25 percent shorter than one made of porcelain. It also 
requires fewer shutdowns for cleaning or replacement. 
The design of these support hoops are orginal, no 
similar ones existing anywhere in the worid, and is 
covered by eight patents. Figures 3; tables | 
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